AMENDMENT TO THE SPECIFICATION 



All changes to the paragraphs in the specification are in reference to the clean copy of 
the amended specification submitted herein. 

Please replace the first sentence of the amended specification with the following: 

The present application claims priority of European patent application Serial No. 

02028205.9, filed December 14, 2002 , th e content of which is h e r e by incorporat e d by r e f e r e nce in 

its e ntir e ty . 

In the clean copy of the amended specification, please amend the paragraph 
commencing on page 3 of the amended specification and ending on page 6 of the clean copy of the 
amended specification as follows: 

There are three indices for measuring body water content: total body water (TBW), 
intracellular water (ICW) and extracellular water (ECW). TBW equals the sum of ICW and 
ECW, and these three indices are significant to assess the physical attributes and the balance 
status of intracellular and extracellular liquid. There are also corresponding methods for 
measuring body water. The method often used is druggefy dilution method. For example, to take 
certain doses of antibilin or D2O, after these medical substances disperse uniformly to global 
body, to extract some sample of blood and urine for testing. Also there is a method called 
multiple-factor isotope dilution, which can measure multiple body contents including water 
content from microcosmic aspect. None of these methods presented above can meet the demand 
of fast and integrated monitoring of body weight, fat and water content. Especially some methods 
of medical substance dilution, can only be done in hospitals, have long time period, cost much 
and can not be done as often as needed. 

The method of bioelectrical impedance analysis (BIA) is considered to be the simplest 
method for measuring human body composition (such as fat content). This method is based upon 
the principle that body tissue conductivity of bio electricity in different areas of the body 
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stimulated by outside electricity is different. For example, the conductivity of muscle is high and 
then the impedance is small because of its high rate of water content, while the conductivity of 
fat tissue, bone tissue and lung tissue filled with air is very low and the impedance is relatively 
great. So body composition can be estimated according to tissue's impedance. Up to now, though 
those open patents on measuring body composition based on bioelectrical impedance analysis 
(BIA) adopt different circuits, arithmetic, apparatus structures and different output methods, they 
have three common characteristic in nature^. tThe first is to obtain bioelectric impedance by 
measuring voltage or voltage difference then transforming to digital value through A/D, the 
second is to use at least more than three electrodes (groups), among which two electrodes is 
certain to apply high frequency small current to human body in order to stimulate bio electricity 
and the other two electrodes collect stimulated voltage signal indicating bioelectrical impedance, 
if unite two of four electrodes to be used as reference electrodes, then there are 3 electrodes, the 
third is that the different frequency signals applied to -human body must be signals with 
determined frequencies. As disclosed in U.S. Pat. No.6, 151, 523, bioelectrical impedance can be 
measured by placing electrodes at a person's toes and heels, and by inputting the weight and 
height of the subject, percent body fat can also be estimated. But th e s hortcoming of this pat e nt is 
mor e e l e ctrod e s and no body water measuring. Europ e an Pat e nt No.EPll'17740Al shown a 
living body variabl e m e asuring d e vic e . The measuring m e thod of th e pat e nt is f ee ding a high 
fr e quency curr e nt to body and th e n m e asuring th e voltage or voltag e diff e r e nc e for estimating 
bio e lectrical impedanc e . On e of mode of signal transmission of this pat e nt is that th e weight 
scal e lik e body and box like display device are provided with wir e l e ss communication m e ans for 
signal communication between weight scal e lik e body and box lik e display d e vic e , but no 
technical d e tail i s indicat e d. Th e r e ar e 2 shortcomings in this pat e nt. Firstly, th e r e are 4 
e l e ctrod e s in th e d e vic e , 2 el e ctrod e s for f ee ding a high fr e qu e ncy curr e nt to body and 2 
e lectrodes for m e asuring th e voltag e , so as to forming f ee ding curr e nt circuit and voltag e 
measuring circuit r e sp e ctiv e ly, which ar e complicat e d. Secondly, the voltag e m e asuring circuit 
n e eds an A/D convert e r for converting analog signals from th e voltag e m e asuring circuit to 
digital signals. Europ e an patent N0.EPIO8O686AI shown anoth e r bio e l e ctrical imp e danc e 
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m e asuring m e thod and body composition m e asuring apparatus, in which a first, second and third 
bio e l e ctrical imp e danc e values ar e d e t e rmined by a measurement using th e alt e rnating current 
having a first, s e cond and third fr e qu e ncy r e spectively. Then, a v e ctor imp e danc e locus is d e rived 
from only th e d e rived first, s e cond and third bio e l e ctrical imp e danc e valu e s to d e t e rmine the 
bioel e ctrical imp e danc e valu e s at 0 fr e qu e ncy and at infinite fr e qu e ncy. Th e shortcomings of this 
pat e nt ar e also complicat e d m e asuring circuit and th e A/D convert e r for conv e rting analog 
signals from the voltage measuring circuit to digital signals. The Patent No.WO02/0 8 0770Al 
shown a m e thod for m e asuring of e d e ma. By th e m e thod an electromagn e tic prob e (20 500MHZ) 
is plac e d on th e skin, and th e capacitance of th e prob e is proportional to the di e l e ctric constant of 
th e skin and subcutan e ous fat, which is proportional to th e wat e r cont e nt of th e skin. Th e 
shortcomings of this pat e nt ar e that for the m e asur e m e nt th e prob e is s e cured on th e skin by an 
attachm e nt, — sueh — as — strap like — attachment, — which — is — discommodious. — The — Pat e nt 
No.WO01/036952Al shown a m e thod for m e asuring skin surfac e hydration and d e vic e for 
applying th e method, in which m e thod a e l e ctromagnetic prob e is plac e d on th e skin for 
measuring th e capacitanc e of th e skin, charact e riz e d in that a wav e signal i s transmitt e d into th e 
prob e , th e capacitanc e of th e prob e is m e asur e d by comparing th e phas e s of th e dir e ct and 
r e flect e d wav e . The shortcomings of this patent are that the structure of the electromagnetic 
probe is coaxial and complicated. The shortcomings of the above methods are: first, the methods 
have limitation if body fat and water content are determined based on bioelectrical impedance 
alone, second, because of the great diversity of human bodies, if only one or multiple determined 
frequencies are applied to human body, the results can not indicate body status accurately, and 
third, there are large errors in those such low-cost apparatus when us eusing voltage measurement 
to determine body impedance. 

Please amend the paragraph of the clean copy of the substitute specification starting on 
page 6, after the heading OBJECTS OF THE INVENTION as follows: 

The present invention aims to solve those questions above 7 . tThe object is to provide a 
method for measuring dielectric constant of body tissues under the skin by using capacitance 



sensor contacting body skin and based on the method of frequency digital sampling. 

Please amend the paragraph starting on page 7, line 21 of the substitute specification 
and ending at the bottom of page 7 as follows: 

Because the dielectric constant of body tissues under the skin is related directly to the fat 
content and water content of body tissues, the present invention regards the dielectric constant of 
body tissues under the skin as a measuring parameter for evaluating body composition. The 
present invention's method and principle for measuring dielectric constant of body tissues under 
the skin isare: when a testee stands with-barefoot on the measuring platform, histhe soles of the 
testee two feet contact two capacitance grid sensors, and the oscillator circuit connected with the 
capacitance grid sensors generates oscillating frequency signals related to the dielectric constant 
of body tissues under the skin ? . iThe signals are sampled and then the dielectric constant of the 
body tissues under the skin can be obtained. 

Please amend the paragraph starting page 13, line 5 of the substitute specification and 
ending on page 14, 7 lines up from the bottom as follows: 

Referring now to Fig3A, it shows the system configuration of integrative apparatus shown in 
Fig2A. Electrode plates 8, 9 and capacitance grid sensors 10, 11 are connected with the interfaces 
of positive feedback RC oscillator circuit 14 for measuring the dielectric constant of body tissues 
under the skin and body impedance, and positive feedback RC oscillator circuit 14 for measuring 
the dielectric constant of body tissues under the skin and body impedance is connected with two 
interfaces of microprocessor {MCU) system 15 of the integrative apparatus. One of the two 
interfaces is a signal collection interface of MCU system 15 of the integrative apparatus, the 
other is a control interface of MCU system 15 of the integrative apparatus used to send switch 
instruction to positive feedback RC oscillator circuit 14 for measuring the dielectric constant of 
body tissues under the skin and body impedance in order to switch undetermined multiple 
frequencies and measuring signals of the dielectric constant of body tissues under the skin. The 
signal wires of weighing sensor 19 are connected with weighing signal process circuit 18, m 
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which the signal from w e ighing s e nsor 19 is conv e rted into frequency signal, and the processed 
fr e qu e ncy signal is applied to one interface of the MCU system 15 of the integrative apparatus as 
a frequency signal t hrough weighing signal processing circuit 18. Display 16 is connected with 
the output of MCU system 15 of the integrative apparatus and is used to show the input data and 
the measuring result. Keyboard 17 is connected with the I/O interface of MCU system 15 of the 
integrative apparatus and is used to input data to MCU system 15 of the integrative apparatus. 
Referring now to Fig3B, it shows the system configuration of integrative apparatus shown in 
Fig2B.The two groups of electrode 12, 13 composed of electrode plates connected with one 
another by wires and being able to contact human's soles, and capacitance grid sensor 10, 11 are 
connected with the interfaces of positive feedback RC oscillator circuit 14 for measuring the 
dielectric constant of body tissues under the skin and body impedance, and positive feedback RC 
oscillator circuit 14 for measuring the dielectric constant of body tissues under the skin and body 
impedance is connected with two interfaces of MCU system 15 of the integrative apparatus. One 
of the interfaces is the signal collection interface of MCU 15 system of the integrative apparatus 
and the other is a control interface of the MCU system 15 of the integrative apparatus used to 
send switch instruction to positive feedback RC oscillator circuit 14 for measuring the dielectric 
constant of body tissues under the skin and body impedance in order to switch undetermined 
multiple frequencies and the measuring signal of body dielectric constant of tissues under the 
skin. The signal wires of weighing sensor 19 are connected with weighing signal process circuit 
18, in which the signal from w e ighing s e nsor 19 is conv e rt e d into fr e qu e ncy signal, and the 
processed fr e quency signal is applied to one interface of MCU system 15 of the integrative 
apparatus as a frequency signal through weighing signal processing circuit 18. Display 16 is 
connected with the output of MCU system 15 of the integrative apparatus and is used to show the 
input data and the measuring results. Keyboard 17 is connected with the I/O interface of MCU 15 
and is used to input data to MCU 15. 

Please amend the two paragraphs commencing on page 15 of the substitute specification 
in the middle of the page and ending on page 17 of the substitute specification at line 4 as follows: 
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Referring now to FigSA, it shows the system configuration of measuring apparatus shown in 
Fig4A. Electrodes 8, 9 and capacitance grid sensor 10, 11 are connected with the interfaces of 
positive feedback RC oscillator circuit 14 for measuring the dielectric constant of body tissues 
under the skin and body impedance, and positive feedback RC oscillator circuit 14 for measuring 
the dielectric constant of body tissues under the skin and body impedance is connected with two 
interfaces of microprocessor MCU system 20 of measuring apparatus. One of the two interfaces 
is a signal collection interface of MCU system 20 of measuring apparatus, the other is a control 
interface of MCU system 20 of measuring apparatus used to send switch instruction to positive 
feedback RC oscillator circuit 14 for measuring the dielectric constant of body tissues under the 
skin and body impedance in order to switch undetermined multiple frequencies and measuring 
signal of dielectric constant of body tissues under the skin. The signal wires of weighing sensor 
19 are connected with weighing signal process circuit 18, in which the signal from w e ighing 
s e nsor 19 is conv e rt e d into frquency signal, and the processed fr e qu e ncy signal is applied to one 
interface of MCU system 20 of the measuring apparatus as a frequency signal t hrough weighing 
signal processing circuit 18. The determined data by measurement are emitted or received by 
infrared ray-emitting- receiving circuit 21. 

Referring to FigSB, it shows the system configuration of measuring apparatus shown in 
Fig4B.Two groups of electrodes 12, 13, which are composed of electrode plates connected with 
one another by wires and can be in contact with human's soles, and capacitance grid sensors 10, 
11 are connected with the interfaces of positive feedback RC oscillator circuit 14 for measuring 
the dielectric constant of body tissues under the skin and body impedance, and positive feedback 
RC oscillator circuit 14 for measuring the dielectric constant of body tissues under the skin and 
body impedance is connected with two interfaces of MCU 20 system of the measuring apparatus. 
One of the interfaces is the signal collection interface of MCU 20 system of the measuring 
apparatus and the other is a control interface of MCU system 20 of the measuring apparatus used 
to send switch instruction to positive feedback RC oscillator circuit 14 for measuring the 
dielectric constant of body tissues under the skin and body impedance in order to switch 
undetermined multiple frequencies and the measuring signal of dielectric constant of body tissues 
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under the skin. The signal wires of weighing sensor 19 are connected with weighing signal 
process circuit 18, in which th e signal from weighing sensor 19 is converted into fr e qu e ncy 
signal and the processed fr e qu e ncy signal is applied to one interface of MCU system 20 of the 
measuring apparatus as a frequency signal t hrough weighing signal processing circuit 18. The 
determined data by measurement are emitted or received by infrared ray-emitting- receiving 
circuit 21. 

Please change the Abstract paragraph as follows: 

A method for measuring dielectric constant of body endermic tissues and body impedance 
based on the method of frequency digital sampling and for evaluating body composition, 
inputting through the I/O interface of a microprocessor the measured begy body weight frequency 
signals, oscillating frequency signals related to dielectric constant of body endermic tissues and 
body impedance signals corresponding to non-fixed different frequencies, calculating through the 
software of the microprocessor the body fat content, total body water, ratio between intracellular 
water and total body water and displaying the body weight, body fat content ,total body water and 
ratio between intracellular water and total body water on the displayt . 

— A body composition monitor based on the above method-H»it, which includes 
comprises j j weighing sensor, aada weighing signal processing circuit, and ^display unit. 



